TOOTHED  WHEELS  OR  GEARS.                         42*
Fig. 233. The wheel d has two sets of teeth of different pitch diameter, one pairing with c and the other with b. The point" bd now has a different linear velocity from cd, greater or less in proportion to the ratio of the radii of those points. The angular velocity ratio may be obtained as follows :
angular velocity d __ C . . . cd angular velocity c    D . . . cdy
,                          angular velocity b ___ D .. . bd
9                     angular velocity d     B . . . bd'
.              angular velocity b _ C . . . cdxD . .. bd
Multiplying,          angular velocity c = ~D777tdxB~bd'
The numerator of the last term consists of the product of the radii of the "followers," and the denominator consists of the product of the radii of the "drivers." The diameters or numbers of teeth could be substituted for the radii.
In general, the angular velocity of the first driver is to the angular velocity of the last follower as the product of the number of teeth of the followers is to the product of the number of teeth of the drivers. This applies equally well to compound spur-gear trains that have more than three axes.* Therefore, in any spur-gear chain the velocity ratio equals the product of the number of teeth in the followers divided by the product of the number of teeth in the drivers. The direction of rotation is reversed if the number of intermediate axes is even, and is not reversed if the number is odd. If the train includes annular gears their axes would be omitted from the number, because annular gears do not reverse the direction of rotation.
A common modification of the chain of Fig. 233 is shown in Fig. 233 A.    Here the axis of the gear c is made to coincide with
* Epicyclic trains excepted.